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INTERIM  REPORT  ON  GROUND-WATER  STUDY  IN  COLBERT  COUNTY, 

ALABAMA 


By  Hobart  B.  Harris,  Gerald  K.  Moore,  and  Lawson  V.  Causey 


INTRODUCTION 

In  Colbert  County,  Ala. ,  large  quantities  of  ground  water  are 
used  for  municipal,  industrial,  agricultural,  and  domestic  purposes. 
Increased  use  of  ground  water  during  the  past  lOyears  has  created  sup¬ 
ply  problems  in  Tuscumbia,  Cherokee,  and  Littleville.  Droughts  have 
intensified  the  problems  in  recent  years  and  these  municipalities,  as 
well  as  residents  in  other  parts  of  Colbert  County,  have  requested  basic 
ground-water  data  to  aid  in  development  of  additional  ground-water  sup¬ 
plies. 


Location  and  Extent  of  Area 

Colbert  County  is  in  northwestern  Alabama  (fig.  1)  and  comprises 
an  area  of  618  square  miles.  It  is  bounded  on  the  north  by  Lauderdale 
County,  on  the  east  by  Lawrence  County,  on  the  south  by  Franklin  County, 
and  on  the  west  by  the  State  of  Mississippi. 


Purpose  and  Scope  of  Investigation, 

The  purpose  of  the  detailed  ground- water  investigation  is  to  de¬ 
termine  the  quality,  quantity,  and  availability  of  ground-water  in  the 
county  and  to  relate  its  occurrence  and  movement  to  the  geology.  The 
work  consists  of  the  following  main  categories: 

1.  Inventory  of  selected  drilled  and  dug  wells  to  determine  their 
location  and  distribution,  depth,  construction,  water  level,  yield,  use, 
and  source  of  supply. 

2.  Inventory  of  selected  springs  to  determine  their  location  and 
distribution,  discharge,  water  temperature,  use,  improvements,  and 
source  of  supply. 

3.  Test  drilling  in  areas  where  geologic  and  hydrologic  data  are 


needed. 
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4.  Determination  of  the  thickness,  character,  distribution  and 

structure  of  the  rock  formations;  preparation  of  a  detailed  geologic  map, 
geologic  c’ross  sections,  subsurface  geologic  structure  maps,  and  ah 
isopach  map  showing  thickness  of  unconsolidated  material  overlying  bed¬ 
rocks  -h' :  ■ 

^  yoi:/  »  m.  . •  '  ■  .  •„  ;j  erk  ;.nryu  iris  1:1  vsibol 

5.  Electric  logging  of  all  test  wells  and  selected  privately  owned 

wells  to  aid  in  the  location  of  solution  cavities,  and  in  stratigraphic  cor¬ 
relation.  f; '  '  ■'  '  J  V  . 


:>  •  6.  Periodic  measurement  of  water  levels  in  wells'  finished  in  the 
prihcipal  water-bearing  beds,  and  operation  of  recording  gages  in  key 
wells  to  determine  the:  seasohal  fluctuations  and  the  effect  of  large-scale 
withdrawstlS  oh  water  levels .  From  these  data,  maps  v/ill  be  prepared 
shoeing  the  position  of  the  water  table  during  periods  of  annual  high  hnd 
16 w  ground -water  levels.  ^ 

7.  Pumping  tests  on  selected  wells  to  determine  the  hydraulic 
characteristics  of  principal  v/a ter -bearing  beds. 

8.  Determination  of  the  chemical  quality  of  water  from  the  prim 

cipal  water-bearing  formations.  :  v  \  :  o ' :  ; 


This1  report  is  the  second  of  a  series  of  reports  that  are  designed 
to5  supply  information  as  each  main  phase  of  the  study  is  completed.  The 
first  report  contained  data  on  95  springs  in  Colbert  and  Lauderdale  Coiim 
ties,  Alabama  (Harris,  1957).  This  report  contains  data  on  91?  wells 
and' 38  additional  springs  in  Colbert  County.  A  final  comprehensive  and 
interpretive  report  is  also  being  prepared  and  will  be  published  when 
the  study  is  completed. 

jfior  m :  -v:uc '-•uo  A  A  •  "u..c>  '  vv-  ..  j  A  ■  v- 

•  f  7  The  ground- water  investigation  in  Colbert  County  was  begun  on 
Jiily-T;  1955,  by  the  United  States  Geological  Survey  in  cooperation  With 
the  Colbert  County  Board  of  Revenue  and  the  Geological  Survey  of  Ala¬ 


bama.  The  work  is  under  the  direct  supervision  of  W.  J.  Powell,  dis¬ 
trict’ geologist^  in  charge  of  ground-water  investigations  in  Alabama. 

OIi  WCl"  ;‘t  '■  ,1  •  ‘  ■  i"  .  v  "v  .  i  Cii.  .••gX  t.  '  C  . 
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The  numbering  of  wells  in  Colbert  County  is  based  on  the  Fed¬ 
eral  system  of  land  subdivision,  which  provides  for  the  division  of  public 
land  into  townships  approximately  36  square  miles  in  area.  In  the  well¬ 
numbering  system  used  in  this  report  Colbert  County  is  divided  into 
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townships  designated  by  letters,  in  alphabetical  order,  beginning  with 
"A"  in  the  northeast  township  (fig.  2).  The  wells  and  springs  within 
each  township  are  numbered  consecutively,  each  number  prefixed  by  the 
letter  identifying  the  township,  for  example,  B-l,  B-2,  B-3. 
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other  data  concerning  industrial  wells  on  their  property. 


GEOGRAPHY 

Physiography  and  Drainage 

Most  of  Colbert  County  is  in  the  Highland  Rim  section  of  the  In¬ 
terior  Low  Plateaus  physiographic  province.  The  northern  and  north¬ 
eastern  part  of  the  county  is  flat  to  gently  rolling  with  only  slight  relief 
except  along  the  south  bluffs  of  the  Tennessee  River,  where  the  relief 
ranges  from  25  to  125  feet.  The  southwestern  part  of  Colbert  County  is 
in  the  East  Gulf  Coastal  Plain  section  of  the  Coastal  Plain  province.  The 
streams  in  this  area  have  eroded  through  the  soft  Coastal  Plain  sedi¬ 
ments  and  into  the  underlying  consolidated  rocks,  producing  the  most 
rugged  topography  in  the  county.  The  southern  part  of  the  county  is  a 
hilly  upland  terminated  at  the  northern  edge  by  an  escarpment  about  200 
feet  high.  Locally  this  upland  is  known  as  "The  Mountain.  " 

Colbert  County  is  drained  by  Bear,  Buzzard  Roost,  Rock,  Cave, 
Little  Bear,  Spring,  Poplar,  and  Town  Creeks,  which  flow  generally 
northward  to  the  Tennessee  River,  which  forms  the  northboundary  of  the 
county.  Surface  drainage  is  poorly  developed  in  eastern  Colbert  County, 
and  most  of  the  precipitation  drains  to  sinkholes. 


Climate 

Colbert  County  is  in  an  area  of  mild  humid  climate.  Temperature 
records  from  Muscle  Shoals  are  available  for  the  69-year  period,  1890- 
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Figure  2.- Diagram  showing  well-numbering  system  in  Colbert  County. 
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1959,,  and  precipitation  records  are  available  for  the  7 5 -year  period, 
1884-1959.  The  average  annual  precipitation  at  Muscle  Shoals  is  51.  07 
inches  and  the  average  annual  temperature  is  60°Fo  Most  of  the  precipi¬ 
tation  is  in  the  form  of  rain,  but  snow  generally  occurs  about,  twice  a 
year.  The  highest  average  monthly  precipitation,  5.  71  inches,  occurs 
in  March,  and  the  lowest,  2.  85  inches,,  occurs  in  September.  The  high¬ 
est  average  monthly  temperature,  79.  6°F,  occurs  in  July,  and  the  low¬ 
est,  41o  9®F,  in  January.  Freezing  temperatures  generally  do  not  last 
more  than  two  consecutive  days. 


GEOLOGY 

General  Stratigraphy  and  Structure 

Most  of  the  rocks  exposed  in  Colbert  County  are  of  Mississippian 
age  and  consist  of  limestone,  cherty  limestone,  sandstone,  shale,  and 
chert.  The  limestone  beds  crop  out  along  the  middle  and  lower  courses 
of  the  larger  streams  and  in  the  bluffs  along  the  Tennessee  River.  Mas¬ 
sive  sandstones  cap  most  of  the  upland  areas  m  the  southern  part  of  the 
county,  and  shales  occur  near  the  southern  boundary. 

Most  of  the  billy  uplands  in  the  western  and  southern  parts  of  the 
county  are  capped  by  beds  of  sand,  gravel,  and  clay  of  Cretaceous  age. 
The  beds  range  in  thickness  from  5  to  75  feet  thick.;  the  thickest  deposits 
occurring  in  the  western  part  of  the  county. 

The  rocks  dip  to  the  southwest  about  30  feet  per  mile,  Steeper 
dips  associated  with  structural  features  occur  south  of  Wilson  Dam,  and 
near  Cherokee  andAllsboro.  Joints  and  fractures  are  numerous  through¬ 
out  the  county  and  strike  northwest" southeast  at  about  right  angles  to  the 
regional  dip.  They  provide  openings  for  the  recharge,  circulation,  and 
storage  of  ground  water. 


Geologic  Formations  and  their  Water-Bearing  Characteristics  — 

The  oldest  formation  exposed  in  Colbert  County  is  the  Fort  Payne 
chert  of  Mississippian  age  which  consists  of  dense,  hard  limestone  that, 
contains  large  quantities  of  hard  chert  in  the  form  of  nodules,  lenses, 


If  The  stratigraphic  classification  used  in  this  report  is  that  of  the 
Geological  Survey  of  Alabama  and  differs  somewhat  from  that  of  the  U.  S. 

Geological  Survey. 
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and  thick  massive  beds.  The  thickness  of  the  Fort  Payne  chert  ranges 
from  -1  84  to  200  feet.  It  crops  out  in  the  bluffs  along  the  Tennessee  River 
from  Sheffield  eastward  to  the  county  line  and  from  north  of  Cherokee 
west  to  the  State  line.  The  Fort  Payne  chert  contains  numerous  solution 
cavities.  Most  of  these  openings  occur  at  a  depth  of  about  100  feet  and 
serve  as  conduits  for  movement  and  storage  of  large  quantities  of  ground 
water. 


The  Fort  Payne  chert  is  a  productive  aquifer  in  Colbert  County 
and  supplies  large  quantities  of  water  to  many  municipal,  industrial, 
and  private  wells  (table  1,  wells  H-52  to  H-59  and  H-22),  Several  large 
springs  discharge  water  from  the  Fc  ~ t  Payne  chert  in  Colbert  County. 
For  example,  a  spring  owned  by  Leonard  Pruitt  (1-48)  flowed  730  gpm 
(gallons  per  minute)  on  November  28,  1955  from  an  opening  in  the  Fort 
Payne. 


The  Tuscumbia  limestone  of  Mississippian  age  conformably  over¬ 
lies  the  Fort  Payne  chert  and  consists  of  about  200  feet  of  hard  gray  mas¬ 
sive  limestone;  the  lower  half  contains  considerable  dark-gray  chert. 
The  Tuscumbia  crops  out  in  the  bluffs  along  the  Tennessee  River  from 
a  few  miles  east  of  Wilson  Dam  to  the  Mississippi  State  line  and  under¬ 
lies  most  of  the  northern  half  of  the  county. 

Cavities  are  extensive  in  the  Tuscumbia  limestone  at  depths  of 
100  feet  or  less.  They  supply  large  quantities  of  ground  water  to  wells 
and  springs  for  municipal,  industrial,  and  domestic  use.  Tuscumbia 
Spring  (M-20)  at  Tuscumbia,  which  issues  from  a  fracture  opening  in 
the  Tuscumbia  limestone,  is  a  source  of  supply  for  most  of  the  town's 
water.  Well  M-23,  which  obtains  water  from  cavities  in  the  Tuscumbia, 
is  pumped  almost  continuously  at  a  rate  of  600  gpm  and  is  the  source  of 
supply  for  most  of  the  industrial  requirements  at  the  Robbins  Tile  Co. 

The  Sfe.  Genevieve  limestone.  Bethel  sandstone.  Gasper  forma¬ 
tion,  Cypress  sandstone,  and  the  Golconda  formation,  undifferentiated, 
of  Mississippian  age  overlie  the  Tuscumbia  limestone  in  ascending  order 
and  consist  of  about  180  feet  of  shale,  limestone,  and  sandstone.  These 
formations  probably  contain  a  few  openings  along  j  oints  and  bedding  plane  s 
through  which  small  quantities  of  ground  water  move.  A  few  wells  drill- 
ed  into  the  Gasper  and  Ste.  Genevieve  yield  water  that  is  highly  miner¬ 
alized  and  therefore  is  objectionable  for  domestic  use  (W-20).  The  Gol¬ 
conda  is  not  an  aquifer  in  Colbert  County .  The  Cypress  and  Bethel  sand¬ 
stones  are  too  thin  and  discontinuous  to  be  of  importance  as  aquifers. 

The  Hartselle  sandstone  of  Mississippian  age  overlies  the  Gol¬ 
conda  formation  and  crops  out  In  the  hilly  upland  in  the  southern  part  of 
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Colbert  County,  It  consists  of  30  to  120  feet  of  light- tan  fine-grained 
argillaceous  massive  sandstone  which  contains  small  openings  along  frac¬ 
tures  joints,  and  bedding  planes.  The  Hartselle  is  well  cemented  and 
does  not  yield  large  quantities  of  water  to  wells.  Well  V-83  at  Little- 
ville,  which  obtains  water  from  the  Hartselle,  is  pumped  at  the  rate  of 
6  gpm,  the  largest  yield  known  for  a  well  tapping  the  Hartselle.  The 
averagp  yield  is  less  than  2  gpm. 

t  r  \  . 

!  •'  •  : .  r; , .  /  ■  ■  , .  ju,. .  ^ 

The  Bangor  limestone,  also  of  Mississippian  age,  overlies  the 
Hartselle  sandstone  and  crops  out  in  an  east-west  band  about  4  miles 
wide  just  north  of  the  Colbert- Franklin  County  line.  It  is  absent  in  the 
-extreme  western  and  eastern  parts  of  the  county.  The  Bangor  is  com¬ 
posed  mostly  of  shale  or  calcareous  “hale  and  a  few  massive  beds  of 
limestone.  Small  quantities  of  water  have  been  developed  IVom  openings 
along  joints  and  fractures  in  the  limestones.  Wells  U-20,  U-21,  U-39, 
and  Uf-4,i  (table  1)  tap  the  Bangor;  U-39  supplies  wrater  to  the  Oak  Grove 
schorl.,  which  ..ha  an  enrollment  of  115  students.  The  formation  is  not 
extend  ..e.in  Coiuert  bounty,  and  large  supplies  of  ground  water  gener¬ 
ally -are.  not  available  from  the  Bangor. 

Sand,  gravel,  and  clay  of  the  Tuscaloosa  group  of  Cretaceous  age 
ccvqr  most  of  the  southern  and  western  parts  of  Colbert  County.  The 
thickness,  of  these  deposits  ranges  from  5  to  75  feet.  Wells  developed 
in-  the  permeable  beds  of  sand  and  gravel  supply  adequate  water  for  do¬ 
mestic,  or  stock  use.  The  yields  of  the  wells  range  from  5  to  10  gpm. 

'  j  ■/."  -  .  ’■)  .  .  ..  ■ 

:  n7  GROUNDWATER 

i\ l }  Oj  ,  \  '  C  ]  *  ...  :".r  /■ 

So'orce  and  Occurrence 

-  TQ’r  ' !. '  : ;  j  .. 1  ;  .. 

Groundwater  is -the  water  beneath  the  land  surface  in  the  zone  of 
saturation  In  Colbert  County  ground  water  is  derived  mainly  from  rain 
faijing  on  the  earth's  surface  and  from  the  melting  of  occasional  snow¬ 
falls  during  the  winter  . 

I  .  •  \  I  .  ?  -.  ,  ’V  ,.\  /.  .  ;  , 

ti-  W^ter  seeping  downward  from  the  surface  first  enters  the  zone 
pf  aeration,  which,  lies  between  the  land  surface  and  the  zone  of  satura¬ 
tion,  A  part  of  the  water  entering  the  zone  of  aeration  is  used  to  satisfy 
soil-moisture  .requirements  and  is  held  in  this  zone  by  molecular  forces, 
which  counteract  the  force  of  gravity  and  tend  to  hold  or  retard  the  down¬ 
ward  movement,  of  this  water,  and  a  part  ultimately  percolates  downward 
to  thp.zonq  pf  .saturation. 


The  upper  surface  of  the  saturated  zone,  where  not  confined  by 
an  impermeable  layer,  is  called  the  water  table.  Water  in  the  satu¬ 
rated  zone  moves  slowly  downward  and  laterally  through  the  rocks  in 
response  to  gravity.  The  direction  and  rate  of  movement  is  controlled 
mainly  by  topography,  distribution  of  recharge  and  discharge,  geologic 
structure  of  the  rocks,  and  the  number,  size,  shape,  and  interconnection 
of  the  voids  in  the  rocks. 

Ground  water  in  Colbert  County  occurs  in  permeable  beds  in  the 
weathered  material  overlying  bedrock,  in  sand  and  gravel  beds  in  the 
Tuscaloosa  group,  and  in  openings  in  the  limestone,  chert,  and  sand¬ 
stone. 


Ground  water  in  the  weathered  material  overlying  bedrock  usu¬ 
ally  occurs  in  beds  of  chert  gravel  or  ^and  1  to  3  feet  thick  near  the  con¬ 
tact  with  bedrock.  Most  of  the  shallower  dug  wells  in  the  county  are  fin¬ 
ished  in  the  weathered  material  and  the  supplies  are  usually  adequate  for 
most  domestic  requirements. 

Southern  and  western  Colbert  County  is  covered  by  gravel  and 
sand  deposits  of  the  Tuscaloosa  group  that  are  more  porous  and  perme¬ 
able  than  the  weathered  material  overlying  the  bedrock.  In  places  large 
quantities  of  water  probably  can  be  obtained  from  these  deposits. 

The  massive  limestones  that  underlie  Colbert  County  contain  marly 
fractures  and  cavity  openings,  which  serve  as  conduits  for  the  movement 
of  ground  water.  Where  the  fracture  and  cavity  systems  are  extensive, 
very  large  quantities  of  water  can  be  obtained  from  wells.  However,  test 
drilling  is  generally  necessary  in  order  to  locate  the  openings.  Springs 
occur  where  the  water-bearing  openings  intersect  the  land  surface,  and 
they  are  an  important  source  of  water  for  municipal,  agricultural,  and 
domestic  supplies  in  Colbert  County  (pi.  1). 


Fluctuations  of  Water  Levels  and  Spring  Discharges 

Water  levels  in  wells  fluctuate  in  response  to  precipitation  or  a 
lack  of  precipitation,  discharge  from  wells  or  springs,  changes  in  bar¬ 
ometric  pressure,  earth  and  ocean  tides,  earthquakes,  and  loading  of 
the  land  surface. 

Since  195  6  monthly  water-level  measurements  have  been  made  in 
six  observation  wells,  and  monthly  discharge  measurements  have  been 
obtained  for  three  springs.  Daily  water-level  measurements  have  been 
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made  in  eight  wells,  and  daily  discharge  measurements  have-  been-  ob¬ 
tained  for  Tuscumbia  Spring.  The  fluctuations  in  water  leveL  in  wells 
M- 21  and  H-67  are  shown  in  figure  3.  These  data  show  a  close  corre¬ 
lation  of  water-level  fluctuations  and  precipitation;  the  lowest  wafer  lev¬ 
els  occur  during  periods  of  minimum  rainfall  and  the  highest  during  the 
rainy  season.  The  discharge  from  Tuscumbia  Spring  (M-20),  Baker 
Bubbling  Spring  (1-5),  and  Parker  Spring  (F-7),  and  precipitation  at  Mus¬ 
cle  Shoafs  are  shown  in  figure  4.  -  ■  . 
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Quality  of  Water 

.  - ,  . .  ••  *  ■  ’  •  iui  ■'  s 

The  amount  and  kind  of  dissohrod  matter  contained  in  gpound  wa¬ 
ter  differ  from  place  to  place  as  a  result  of  many  factor^  such  as  the 
type  and  amount  of  organic  material  in  the  soil  zone,  the  kind  of  rocks 
through  and  over  which  the  water  moves,  the  length  of  time  the  water-is  in 
contact  with  the  soil  or  rocks,  and  the  temperature  of  the  water.  Chem¬ 
ical  analyses  of  samples  from  32  wells  and  springs  are  tabulated  in  table 
2.  The  results  of  these  analyses  indicate  that  the  hardness  of  water  in 
the  Fort  Payne  chert  ranges  from  60  to  173  ppm  (parts  per  million)  ejnd 
averages  98  ppm;  iron  content,  0.0  to  0.02  ppm;  sulfate,  0.5  to  1.6  ppm; 
chloride,  1.0  to  22  ppm;  and  fluoride,  0.  0  to  1.1  ppm.  Hardness  of  wa¬ 
ter  from  the  Tuscumbia  limestone  ranges  from  112  to  282  ppm  and  av¬ 
erages  189  ppm;  iron  content,  0.0  to  0.  23  ppm;  sulfate,  0,  8  to  106;  ppm; 
chloride,  1.0  to  24  ppm,  and  fluoride,  0.0  to  ,2.  8  ppm.  Water  from,  the 
Tuscaloosa  group  is  softer  than  from  either  the  Fort  Payne  chert  or 
Tuscumbia  limestone.  Water  from  the  Gasper  formation  and  the  Ste. 
Genevieve  limestone  is  generally  highly  mineralized  and  unsuitable  for 
domestic  use  (W-20  and  0-23). 
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SUMMARY  AND  CONCLUSIONS 

-  : .  '  f  n  '  ;  .  jl  .L  i.  ‘ .!  ' 1  1 '  ’  '  '  -L 

Colbert  County,  in  northwestern  Alabama,  comprises  an  area  of 
618  square  miles.  The  area  is  underlain  by  beds  of  limestone,  sand¬ 
stone,  shale,  and  chert  of  Mississippian  age.  Moderate  to  large  supplies 
of  ground  water  are  obtainable  from  cavities  and  other  openings  in  the 
limestones.  Most  of  these  openings  occur  at  depths  of  10Q  feet  or  less-. 
Smaller  amounts  of  ground  water  can  be  obtained  from  sand  and  gravel 
of  the  Tuscaloosa  group  and  from  the  weathered  material  overlying  bed¬ 
rock.  . 

The  ground  water  ranges  in  qualify  from  soft  to  hard,  and  is 
moderately  low  in  dissolved  solids,  sulfate,  and  chloride. 
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Figure  3- Hydrographs  showing  monthly  lowest  water  levels  in  wells  M-21  and  H-67  and 
total  monthly  precipitation  at  Muscle  Shoals,  Ala. 


Figure  4.- Hydrographs  showing  monthly  minimum  discharge  of  springs  1-5  (  Baker  Bubbling  Spring  ),  F-7  (  Parker,  Spring), 

and  M-20  (  Tuscumbtc  Spring  ),  ond  total  monthly  precipitation  at  Muscle  Shoals,  Ala. 


Precipitation,  in  inches 


Discharge  in  millions  ot  gallons  per  day 
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able  1.  —Records  of  wells  and  springs  in  Colbert  County,  Ala.  --Continued 
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Table  1.  --Records  of  wells  and  springs  in  Colbert  County,  Ala.  --Continued 
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Table  1.  --Records  of  wells  and  springs  in  Colbert  County,  Ala.  — Continued 
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